A new naturally occurring lycoctonine-type C 19 -diterpenoid alkaloid aemulansine (1), together with ten known alkaloids (2-11), were isolated from the whole herb of Delphinium aemulans Navski. Their structures were elucidated by extensive spectroscopic analyses, including 1D, 2D NMR and HR-ESI-MS. Compounds 1-10 were also evaluated in vitro for cytotoxicity against A549, Hela and MCF-7 cells using the MTT method.
The genus Delphinium belongs to the Ranunculaceae family, comprising of approximately 300 species, is widely distributed in the temperate regions of the northern hemisphere, of which 113 are Chinese endemic species [1] . Previous chemical and pharmacological studies have shown that diterpenoid alkaloids are the main active constituents of this genus, which are highly oxygenated and complex natural products with various biological activities, such as anti-inflammatory, analgesic, anti-arrhythmia, cardioactive, antitumor, antifungal, as well as insecticidal and antifeedant activities [2] [3] [4] [5] .
Delphinium aemulans Navski is an endemic species to the Central Asia. Phytochemical studies have revealed that D. aemulans contains 15 compounds including 11 diterpenoid alkaloids, aemulanitine, deacetylaconorine, 14-acetylaconorine, cammaconine, aconorine, napelline, 1-acetylluciculine, 12-acetylnapelline, dehydronapeline, songorine and songoramine [6] . During our further investigation for more bioactive compounds on the whole herb of D. aemulans, one new C 19 -diterpenoid alkaloid aemulansine (1), together with ten known C 19 -diterpenoid alkaloids, delsoline (2) [7] , delavaine A (3), delavanie B (4) [8] , methyllycaconitine (5) [9] , delcosine (6) [10] , shawurensine (7) [11] , lycoctonine (8) [12] , anthranoyllycoctonine (9) [13] , delphatine (10) [14] and ajadine (11) [15] were isolated and their structures ( Figure 1 ) were elucidated by means of spectroscopic analyses and comparison with data reported in the literature. In this paper, the isolation, structural elucidation and cytotoxicity of these compounds are described. including two oxygen-bearing (δ C 77.6 and 83.6). Coupled with the 1 H-NMR spectrum, five methoxy groups (δ H 3.18, 3.29, 3.33, 3.40, 3.42, each 3H, s) were found. These characteristic spectroscopic data suggested that compound 1 was a lycoctonine-type C 19 -diterpenoid alkaloid [16] . The five methoxy groups were attributed to C-1, C-6, C-14, C-16 and C-18 based on the HMBC correlations between 1-OCH 3 (δ H 3.18, s) and C-1 (δ C 81.6), 6-OCH 3 (δ H 3.42, s) and C-6 (δ C 90.4), 14-OCH 3 (δ H 3.40, s) and C-14 (δ C 84.0), 16-OCH 3 (δ H 3.33, s) and C-16 (δ C 82.4), and 18-OCH 3 (δ H 3.29, s) and C-18 (δ C 77.1). Comparison of the NMR data of 1 with those of potanisine A [17] indicated that the hydroxyl group at C-18 in potanisine A was replaced by a methoxy group in 1, which was also confirmed by HMBC correlations between H-18 (δ H 3.40, overlapped; 3.00, d, J = 10.2 Hz) and C-3 (δ C 31.6), C-4 (δ C 37. The configuration of 1 was further identified base on the analysis of coupling constants and NOESY spectroscopic data. As a reference point, the β stereochemistry of H-5 was used, which is characteristic for C 19 -diterpenoid alkaloids. The orientation of the methoxy group at C-6 was determined as a β-orientation based on the multiplicity of H-5 (singlet) and H-6 (singlet) in the 1 H NMR spectrum [18] . Absence of correlation between H-13 and H-16 in COSY spectrum indicated that ring "D" was in boat conformation and consequently 16-OCH 3 is β-orientation [19] . In the NOESY spectrum (Figure 2) , the correlations of H-17 with H-16 further indicated that 16-OCH 3 was the β-position, the correlations of H-1 with H-2β, H-3β, H-10, H-12β; H-5 with H-3β, H-9, H-10 and H-18; H-9 with H-10 and H-14; H-10 with H-12β and H-14; H-14 with H-12β and H-13 suggested that ring "A" was in chair conformation and H-1, H-9, H-10, H-14 are β-oriented. Thus, the structure of 1 was assigned as shown in Figure 1 , named aemulansine. The structures of compounds 2-11 were identified by comparison of their spectral data with those described in the literature.
Compounds 1-10 were evaluated for their in vitro cytotoxicity against A549, Hela and MCF-7 cell lines using the 3-(4,5-dimethylthiazol-2-yl)2,5-diphenyltetrazolium bromide (MTT) method and IC 50 values are listed in Table 2 with doxorubicin used as a positive control. Unfortunately, all the compounds showed no cytotoxicity (IC 50 ˃ 50 μM). 13 C NMR) in pyridine-d 5 or CDCl 3 using TMS as an internal standard. The HR-ESI-MS spectra were measured using a QStar Elite mass spectrometer (AB SCIEX, Framingham, MA, USA). Semi-preparative HPLC was conducted on a Shimadzu LC-10A instrument (Shimadzu Corporation, Kyoto, Japan), with UV detection, using a XSELECT CSH TM C18 (10*150mm, 5μm, Waters Co., Milford, MA, USA) column. The detection wavelengths were set to 210 nm and 230 nm. All of the solvents used were analytical grade and purchased from Tianjin chemical factory (Tianjin, China). Column chromatography separations were performed on silica gel GF254 (Qingdao Ocean Chemical Factory, China), LiChroprep RP-18 gel (20-45 μm, Merck, Germany) and Sephadex LH-20 (GE Healthcare, Sweden). Fractions were monitored by TLC on silica gel plates (silica gel G, Qingdao Ocean Chemical Factory, China).
Plant material:
The plant Delphinium aemulans Navski was collected from the Yumin of Tacheng Region, Xinjiang of China, in July of 2015, and authenticated by Prof. Ying Feng (Xinjiang Institute of Ecology and Geography, CAS). A voucher specimen (XJIPC150727) was deposited in Xinjiang Technical Institute of Physics and Chemistry, CAS.
Extraction and Isolation:
The air-dried, whole plants of D. aemulans (10.0 kg) were crushed in a blender, soaked with 5% Na 2 CO 3 for 2 h at the room temperature, and extracted 12 times (each time for 24 h) with CHCl 3 under cold extraction method. After evaporation, the crude extract was extracted exhaustively with 3% aq. H 2 SO 4 . The filtrate was then alkalized with Na 2 CO 3 to pH 10 and extracted with AcOEt for 5 times to give the crude alkaloids (50.0 g) after the solvent had been evaporated. The crude alkaloids were separated using silica gel column chromatography and eluted using a Cell culture and cytotoxicity assay: The cytotoxicity of the compounds against human tumor cell lines A549, Hela and MCF-7 were evaluated by the MTT method [20] . The cells were cultured in a 96-well plate 24 h before treatment and then exposed to different concentrations of compounds or control for 72 h. Three replicates were prepared for each treatment. DMSO (0.1% v/v) was used as negative control and Doxorubicin was used as the positive control.
Supplementary material: 1D, 2D NMR and HR-ESI-MS for compound 1.
